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Abstract 

A high-efficiency, 1 10-We (watts electric) Stirling Radioisotope Generator (SRG1 10) for possible 
use on future NASA Space Science missions is being developed by the Department of Energy, Lockheed 
Martin, Stirling Technology Company (STC), and NASA Glenn Research Center (GRC). Potential 
mission use includes providing spacecraft onboard electric power for deep space missions and power for 
unmanned Mars rovers. GRC is conducting an in-house supporting technology project to assist in 
SRG1 10 development. One-, three-, and six-month heater head structural benchmark tests have been 
completed in support of a heater head life assessment. Testing is underway to evaluate the key epoxy 
bond of the permanent magnets to the linear alternator stator lamination stack. GRC has completed over 
10,000 hours of extended duration testing of the Stirling convertors for the SRG1 10, and a three-year test 
of two Stirling convertors in a thermal vacuum environment will be starting shortly. GRC is also 
developing advanced technology for Stirling convertors, aimed at substantially improving the specific 
power and efficiency of the convertor and the overall generator. Sunpower, Inc. has begun the 
development of a lightweight Stirling convertor, under a NASA Research Announcement (NRA) award, 
that has the potential to double the system specific power to about 8 We/kg. GRC has performed random 
vibration testing of a lower-power version of this convertor to evaluate robustness for surviving launch 
vibrations. STC has also completed the initial design of a lightweight convertor. Status of the 
development of a multi-dimensional computational fluid dynamics code and high-temperature materials 
work on advanced superalloys, refractory metal alloys, and ceramics are also discussed. 
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Stirling Convertor Operation at GRC 
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Heater Head Life Assessment 
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Heater Head Structural Benchmark Testing 
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Heater Head Structural Benchmark Testing 
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Stator Bond Evaluation 
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Lap shear strength 
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Advanced Technology for Stirling Convertors - Goals 
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See Schmitz - C -23 




Multi-Dimensional Stirling CFD Performance Code 
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multi-D transient and steady-periodic codes fast enough for design 




High-Temperature Materials 
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Sunpower Lightweight Convertor 
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Power remained nearly constant and no damage in initial assessments after test 




STC Lightweight Convertor Design 



<3 

0 


t/> 

0 

k. 

3 

0 

0 

a 

1 o 

Si 

4- 

T3 ? 

0 s 

c 10 

Q) +-T 

'CO = 

0 £ 
o .E 


"D 

0 

0 


0 

*-» 

0 

0 


0 


O 

0 

a 

0 

0 

1 

L. 

0 

> 

o 


0 

£ 

5— 

0 

4-» 

0 

"O 

0 

O 

3 

"O 

0 

a: 



> 

o 

£ 

0 

3 

O" 

0 


"O 

0 

(/) 

0 

2 

O 

£ 


0 

(/> 

(/) 

0 

> 

0 

s*. 

3 

(/> 

(/) 

0 

a 

08 

u> 

£ 

'(/) 

3 

O 

£ 

O 

+-* 

0) 

a 

E 

_3 

£ 

0 


0 

0 

£ 


0 

£ 

O) 

0 

E 

O) 

£ 

> 

O 

E to 

?! 

« « 

§ I 

s = 

c o 
© o 

o Jr 
C 5 

a g 

3 d> 
— ,rir! 
LL 0 


"O 

0 

L- 

'5 

O" 

0 


a 

0 

o 

o 

+-* 

0 

0 


I 

w 

X 

0. 

o 

o 

*-» 

0 

o 

t 

0 


0 

Q. 

E 

'</) 

t/> 

0 

> 

'5) 

"D 

0 

0 


0 

+-* 

0 

0 


0 


0 

> 

£ 

O 

o 


o> 

* 3 
CO o 

■ ir 

T 3 

CO O 
1. 

o > 
X o 
o a 

a <D 

o 

0 


o 

o 

0 

0 


CM 

h- 

£ 
o 

~o 

-£ 0 

- (/) 
£ 0 

in ^ 
in I s - 

£ >9 
5 

2 7 

4— * 

"D O 
0 *- 
O T3 

3 0 
"D (/> 
0 0 
*- 0 

> O 

0 .E 

3 3*. 

£ 0 
0 i 

(/) O 

-Q a. 

3 O 

w ~ 

</> o 

«g © 

.5 °- 
2 © 


NAS A/TM— 2005-2 1 3628 


16 


Decreased diameter and length for improved packaging and further system mass 
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C-26 See Qiu - C-31 




Key GRC efforts continue in support of SRG110 development 
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